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immzmtZo mzmsmi*. tiffrcDnfim&z&n-t&z. tizzy -fur ? 

[0 0 0 2] 
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[0 0 0 3] 

[#4MMC* 1 ] 

R. Govindarajan, Hongbo Yang,. Chi h 
ong Zhang, 2k.Z$G u a n g R. Gao^f, "Minimum 
Register Instruction Sequence Proble 
m:Revisiting Optimal Code Generation 
for DAGs", mffimtifrWtlWimi/ytiiWJ* (Internatio 
nal Parallel and Distributed Process 
ing S ymp o s i um) ^3»», 2 0 0 1 *M ftM r«/jM/ 

[0 0 0 4] 

> bf a. - * izfflrf e> fife u i/*^ * St Sttetctt, U V* # J: y ;* ^ 
[0 0 0 5] 

[^ja?:«?^-rsfett)<D#ig] 
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[0 0 0 6] 
[0 0 0 7] 

Hilt, n>/1>f 7^11 0<Dmifc7uy>7m*B-?o 3>A>f7gSl0tt 

&Slit§rt5:Mi:t^ 0 3>-*>f9«*l 0 te, «Hi^0J^#gp 1 0 0 
2 0t, lfr<frtfefflfflS 130L ffi^^ftH^M 1 4 0 £ 
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[0 0 0 8] 

f#U JW^fd^^^^^MlfPi o 5{c^Mi-§ 0 fit, 1 0 0 

[0 0 0 9] 

^D^^A^^^^tlfe^r^JiT^U, MAH Java (Sl*^) Wig 
©A-T hzi- KT'fe^o ^*UC-ftx.T, M^^n^^Ali, RTL (Regis 
ter Transfer Language) tfeottii^ 

-K'feotfe J:VN 0 ^S? a. *V*K (method) , gg 
I (function) , (procedure) t^5 0 ZlftfCfS;*. 

S^^n >y * (Basic Block) T'fe o T =fo <fc Vn„ ± 

nstruct ion) tfeot^iV^U, -Y >X h7^i/a>Ol^ftoT 
[0 0 10] 

frfflmmmmi oo*&smii, PH^sii^^^^srjiHOTj^j^^^^M^i 
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ion mufeSR; - Ft utasns^s:. fiasicn^wa^sr^Lfe^ 

^©^ctcUff StiS J:e)lc||frJiii?S:^-rs 0 fit, NR^&ffitl 1 on 
[0 0 1 1 ] 

l on HffiK^*«ft)tS*iTv^«:v^J!lic3E35 

[0 0 12] 

us>**»#«rfflsi 2 on H^rWl^&JiE^^Pi i ofrfcSttiR**:, H 

ff iK^^^je $ tv r=.^ & l fc«-&tc&5i £ & s ^ * z cotjcr* & & u 
xmtir-tz, fit, w^^mm^ 1 2 on m^7^w»p, 

ffigpi 3 0(c££ o — U^^*»»#fflBSl 2 on i&SI/S^jrllttf^ftJE 
[0013] 

#^«ffias 1 3 o n 7*&jwas i o 5 frbm&mmy? ? zmm 

ts. fit, i/2?**»jgia£*&& u^^mmttSp 1 2 o^e>si7«iofe» 
#»c, fsnmmsis 1 3 0 n ^TJc^-r^srssfc-r, 2.0(5^®^^ 
tBts. -e<z)^#an 200^©^, mfrVkfe^i ioic 
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mmmfemi 1 oiz^ijmnmm^^m^nxis^iriy 

[0014] 

4 OH ±fBff&#tf)i3H*£^tV - Kfr£_bf3-#tf)#^ 
i oicjifttf £ 0 rtiicfcU, JiK#&5£#4Mg|s l 4 o& 

, -^<D^t. m&mmmmzt3^Tz\<D-fi<D&jit&'>)mzmftzti2>'<g 
±x(D^t^. mftmfrtf&feznT^&^&Miz^mi;. ^(D^omz 
-jj<z>ifr^tfmft2nz>£o\z. mfr&femi i oiz£ymnm&it®:fe2 j &z> 

[0 0 15] 

02 H 3>/U7lSlO©7D-ft-h^t„ JlR#frMl&#3|S 1 0 0 

h m&fflffi'f^yitw.m'tz (S200) „ -eix, jB^jeaui'i oj*, m 
mi,t~m&fflffiy^7iz. i&mizfovx. mr^^mmmm^mtu-t^ (S210 
) „ i^n ni/m^ui ion mmfflmtf^yiz&^x. zvmzmfttzn 
&^%mm<D&m; -Ftt&m-tz. fit, jiR#&^as i 

ion Mi^3i;-K$:Mutii![0M;-K(7)-etiftiy!)^, BjR 
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$. mfr&fem 1 1 o t*; aa^m® i 3 o &c £ y *^©»-&-M:%wjtJctft 

I^t'feSKi 1 1 Sr^SB-fb-rS- WZ.lt* mfr&feffil 10 1t Gen££ 
[0 0 16] 

mfr&feBl 1011 «»©^©-eti€ti*«lltfS*i«llfT^S:, 
»&f 97tcH^fv.^T^i-s (S 2 2 0) . IK^jeasi ion HHf§? 

Jfi^^gElc^2tifcy-K5:^-r-5o f UT, JiR#&j£3P 1 1 0 it, MHIL 

n# & ism u t ^ <b mr ? z> * t^cm-t ^rar* & £ 1/ 4 ^ y >> % * ^ v>ifr 

[0 0 17] 

fcfc-5iBRUS;**««:, >S^«!l*ll^9 7t3lt5v%T»«ff « (S 2 3 0).fl 
U S?* 1 2 Ott, M^^n^^AtfJT'^lCH^f^tlS^CD 

m.£~?Z> 0 fit, l/^X*»»«f»l 2 Ott, *TfcCi*^©^#TlEJ*#*£S 
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[0 0 18] 

IC (S 2 4 0 : NO) , MM^U V s ? Acfi(Z)^T ©^(D^fllfi^^^ ^ *l£ 
iS^frltrWStt Z> (S 2 5 0) 0 ^TCD^©^?Jll^^^$tlfe«-^lC, =1 

[0 0 19] 

&5^S>**»#&£uV**#£jg*5»^K: (S 2 4 0 : YES) 

, ^^mapi 3oii, Ge niz^$Lnz>Mfr*mfeifr^%.x$K i i nc-^-^ti 

t;- F^JM*fg&ifr^<£lI1^i±£^ffi"tS (S 2 6 0) 0 fiP%, i^HN&mSP 
2o0^®^, -#tf>4H^ ffii^^BPl 1 OICJ: y^TJW^gEiC 

mm&femi i oK£vmfm&tf*rdmfeztiT&b?uvxzzm&izm& 

[0 0 2 0] 

mizmuB~?z> (s 2 7 o) „ 

[0 0 2 1] 

T^&V^HUCgOS1-£ (S 2 8 0) „ «J*ft3tS«TO 1 4 0 tt, Hff 
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m&&&&ztix^&\ l ^i&K&nLfcm&4**ifi. us;** s^t* 

, S 2 2 OtC^a&^-rci^JCJ:*;; IW**»3e*^(Z)«C»CJRj*JiJB»jei>^3Gi«ll 
*tS*i£J:3K:, JiB0&^g|Sl 1 OiCJ; yUff^Sr^S-BrS. 
[0 0 2 2] 

[0 0 2 3] 

t*, y- Kaic«j&"r*«»©ffciHu- k, y-K-bj^&y- Ke©* 

^e>, y- Fa ^LT^Stlfc^JCfeV^Tflt'RSnfc^^^^&SfJM-rs^ 
^^t;-Fb^MtS 0 JiK/?&5£3P 1 1 0 tt, ;-Fb?:^bfeM© 

®m J - hp*,, ;-Kcfre»;-Keot'n ) -fn*»&, y-KbicM£;&ra 

O -M & &Mt (0 & W Vvjk L fe c 
[0 0 2 4] 

0 5(1 Jii#&5tgpi 1 OlcJ: VMffiZtifr&misVx#m<D-*MZm*o M 
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# <z>ffc & it ©art?-?- n ^ti^i- 0 

[0 0 2 5] 

o 

[0 0 2 6] 

o 

[0 0 2 7] 

06 (.a) li, JW&^W&M 1 4 0(Cj;U^II^tl^Jli^TO©-M^^ 
-To El 6 (b) li, Ui;^^§iif.S«|^MU^x^&MtSMiiir 

^:7{Cgc>^T, ^a, #<frc, ift^d, &r>'ifr^ e £ Z. ©JEtCJK&Htfi* & 

S f **8t : &jW0r*<&. M*(*> bS?**»jB*T8S 1 2 0 tfr^a, 4H*c, & 
^^d^^tl-^tl^llffJlRi^^^StVS^fclC, &m\/V7.9WL*i. 1, 2, 
^t>*3 h^ffr^o fit, l/S?X*«»«fasi 2 Oti, #^ e ®^ff PSJ*^ 
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[0 0 2 8] 

oJKJ^&Jg^T'&y, *»WtC#S— *©^<3D— Mi: IT, ife^c&tfeffl 
tS. J€(C, f*MM&ffi3|S 1 3 0 04 K^UfcJB#1WJ|&^:7lC;l3^'t, 

[0 0 2 9] 

Mvm:, «gj*^#^aas i 4 o y- Kg*^;- Kc/s©^ieaxy 

^ftSSEQ^t. fit, JRj*fcJtJ?»3ito 1 4 0 tt, Hi#SE&5tifr^T* 
[0 0 3 0] 

j^_hcD^siicf^AT, i*MM&ffi8P i 3 o \sV7.9*Lmrz.\zm$k-*2>m&m 

*>, ^tfcffl&l 3 OWu «fc ytltcUff Sti*#^(Z)^ffiej*S:^S*lTV^ 
[0 0 3 1 ] 

, i3H*&ffig|S 1 3 0 ^*^n^9A©g|^"e*)S4r^a^P>flg^5fcS!t5g# 
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tc m mm^-v iz £ w s © ic ^ r«j x y *; & & 

zmmiz. j - Kd jii/?(Z)M^<z>^£te i Tfe*. 

[0 0 3 2] 

JE#fc5£?S*&JiaS 1 4 0 tt, 1 3 0 \Z J: y&fflSJlfclfcBt© 

fe«J**fc£ifr*«:* , *V— F^©^fax«y LT%<i:v^ JUS 

[0 0 3 3] 

(D&Tiznmm-t z . r©#^r, nw^^si o&, mnvr^mmmmmm 

*9*& £ mm •* Z> tc #> IC&gfc&jg & , n#ni# £ &^-r SMI 4: e> Z. t iz 

[0 0 3 4] 
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EI 7 (a) it. mi<Dm<DWiZ&\i\T^<DMftmftifi1k&&to&m*:tt'*. 

*mizisv$>zi>su ^mwt. m^iz^^r^mi^mm^^yizm^^. n-<D 

UV** £fflv^r H(DT*g&ifr^(DM&*:1km~?Z>o 09;*. tf, #M<Z)3 >/\°>f 
rrmmit. #^at, #^bi:, *-frf i:, Z.tie><3D#^lCi:S^S^S:#^ 

3>A>f^$|«ti, #<frd£, t*H^dtcj:5&SMm£#^gtc^&§&3g£<Z) 

[0 0 3 5] 
EI 7 (b) tt, Hl©ft&©MlCj3VNT, 

fef*y5 7S4«tS. #9*.tf, L 1 tfJ<Z>ffr^#|tt, L2, L3, &tfL4tf) 

L 4 JCfeV^TMV^ftS d £#"T?£<5%0>0>, L 3 (C 

4 {C£v>TM^£*i£ U^X# £Mv^r fctfTT&fcV*. 
[0 0 3 6] 

a&ffe). i<Z)*g^ 3>/*-f L2&t>*L4&C|Hf--CZ)U^*#£MVN 
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*Mftirz>z. t ic j: y, l 2&tfL 4 fc|i^<au^x# £Mv^i*£3£#T*£ 

[0 0 3 7] 

ff^sr^-rs^jcov^TSire'rs,, n>A>f^^a«> B7 ( a ) ic^u 

S ^ f <Z>mfHB##fc j£ L T v \ & v %<7) T% ift ^ d <D HfrJEJ* £ tsrt^ 
[0 0 3 8] 
[0 0 3 9] 

•t a mmmmxtemBWiz&znyrt^ o&, ^^hn>hn-^io 
8 2tc«tyffiaicig^3tiscpu i o o o, rami 020, tf^yjvvzi 
>ha-^l 0 7 5, &tf3t^fil 0 8 0 Irffsc PUjSj2gP£, AffiTjn 
>hn-^i 0 8 4 tc J: y *x hn>hn-7i 0 8 2 tcf£8&3*i<5iM>f 
-71^^1 0 3 0, ^-Kr^^K7>f^l 0 4 0, HiTfC D-ROMF5 
>f ^ 1 0 6 0 &;pi-t£Affi;«£, Amijn> ha-7i 0 8 4 IciiStiSR 
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OM10 10, 7l/^ri/^;i/f-f^^F7^yi 0 5 0, JktfA&jj?' *J "7 1 0 

7 o *m-*& isXi/-Amtj%tmzffix.2> a 

[0 0 4 0] 

ft* hny h P-^ 1 0 8 2 te, RAM1 0 2 0 h, tSr V^^jzI L/— ht'RAM 
1 0 2 0 5:7^tXf 5C PU 1 0 0 0 &t>*^ 7 ^ y ^ 3 > hD-7l075 
£ &ge&i"<5. CPU1 OOOH ROM10 10MRAM1 0 2 0|:M$ 

3>hD-7l 0 7 5tt,'CPUl 0 0 O^RAM 1 0 2 0 miZWl tc V U - 

7 T±iz^m-? ^mm?-* &]&#u mmmn 10 8 o±tc^s*s 

. zitUcf^x.T, if 5 7 j v V ny h o-^ 1 o 7 5 cpuioooto 

[0 0 4 1 ] 

Affi7J=i> hn-5 i o 8 4 tt, ^^h3>hn-7i 0 8 2 t, JtJBWiSJfc 
fcAffi7J^g-e&SjiM>f >^-7ai>r^ 1 0 3 0, ;\- K-r-f** K9>f ^l 

0 4 0, WCD-ROMK7^f7l 0 6 0 &iit5. JUS > * - 7 x >f * 

1 0 3 01*, *y b<7-? ^^LTflB^^B^il^-r^o A-Ff^i'F?^ 

£&!l*1-<g>o CD-ROMF7-f7l 0 6 0(1 CD-ROM 1 0 9 5 £ 3 > 
VW^T/D^AXte^ 1 -* ZmfrMV. RAM 1 0 2 0 fc^LTAffiTJ^y ^ 
1 0 7 OJCji^f «> 0 
[0 0 4 2] 

Aaj7J=r> h l o 8 4 tcte, ROMioiOi:, 7U^>>7;i/f 

^7^F7>f7l0 5 O^AmTJ^^^l 0 7 0^<Z)itlf£e^£& Affi±^fi £ 

^M2*i&„ ROMio'ioti, nysu^mw-i ooammzc pu 1 o o 

o^H^f-r^^- h^n^^A^, □W7ili o©/\- K^jcTlctfc^-r 
57D^7^OTtS 0 7^i/^f-fXi'F7^fl 0 5 0{l 7l/^r 
i/7;i/f^7^ 1 0 9 0 frt>ny^4 ?7°u y^l±XteT- $ ZMfrW.*) . RA 
M 1 0 2 0 fc^LTAffiTJ?--/^ 1 0 7 0 JCil£fc-<h£ 0 Am73^y "7° 1 0 7 0 
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[0 0 4 3] 

0 9 CD-ROM 1 0 9 5. XIZ I C#- K^©SBSig££MC|&*ft<* *l 
ti, AIUAf*;^l 0 7 0 $:^lT3>A 0 >f7gf 1 0 &c-f>* h-;i/£*i, n 
[0 0 4 4] 

[ 0 0 .4 5 ] 

V^ 0 SH'H^fl^bTte, 7U^S/^f-fX? 1 09 0, CD-ROM1095 

[0 0 4 6] 
[0 0 4 7] 
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[0 0 4 8] 

#h*t $ ft z> m& & mm -t z r t ic ± y it* ga*f ^ y n y 9 a & * -r s 3 > * 

^mn^ft^^mm^mm^m^m^mmmm^mm^^mi^mmmmMm 
mt, ffim&m<Dib&<DZft?fttfmftzft2>mfim&z. mmm&mmmmz 

f?©^ ^ s«fsjiR^f(i^#fg tc.-^ * ti * v % ft m -r -s m§P t , ktib 

I5ff 3 ft 2> * < ItffaWg^^SSP &c 0: y H^Pi^ £ £ £ JS^SfcfcS&Sas t 
[0 0 4 9] 

mmmmizis^xmummmw:^^^ vrnzmfizftz^g^xv-aa^it. m 
mmnmfrtf&fe s nr v * & v^ab ic ^ ic gas « ^ b 1 mma a > am ^ mm 

a 
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tt*-?u y?2*<DMte&frbMui&x&ttKm&m&<DfflmG>&ti tarn— 

fcSifi^tt&SMR U bfc ^»jjfi^ic^* *i««*©*^&0f— 

mm* 

[0 0 5 0] 

(515) MfBJiR/^&^lfflLJIglHi, tJSai&Sl/^^^R^^Sib&nfeiR 

U tt«©#^*^fTS ft S^£JE#©«!l*& S^fax; v i?T*m b fejiR^M^I 
^^Sr, t&iaJB#fflil&tf#fcbTlfc#U tfrgBJlB#ft£SSW:, ttffBJiR^J^y 
^7(c»o'vnt. tWiyyoft/*®/ - K£ bT^t£ftfci$Mfr£, ^gp£fax 
y 2? ©i&j&tf) ^ - K b $ ft fc** J: »; ft IC Mfi * £ Itf «*ff £ b 

[0 0 5 1] 

&nn z ft & mm n -t & r t tc & y mib** ^ □ ^ a & ajg^c tsa>/t 
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zn&ifr^z^fi Lfcm&iz&m n&zi/vx* (Dmr^^^m ispxzmzm 

© ti^ mmfrfflmmm k * n & v % & & as -r s 4M*« mm t , m g b& 
m u s; * # $t #>5£ #> e> ti £ ir $: m x z> m& ic , mm-^ <z> & mumnm 

[0 0 5 2] 

«f8B«j*iWi&it#»c5gao'r«3incj:y, i&safl&*©^©^ic 

7 gH«<Z> 3 > AM 9 ^ n A 6 

(«S 1 0) 7^^^g 9 (D^tl^tCfH«(D=i>/\ 0 -r ^^ny^A^fB^ 

LfcgB»«E#. 

(iBil) n^tf^-^jcj: y, n>;M;i/»^ny7AT^S^^ 

ic jt «> e, ft r=. , © ^ # n*? 2 ti £ ^ s nisi? © M*& & a* -r ji^M^'ft $ & r 
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Wot, -%<Dib^tfmm&®:mmzj: vmmnmfrtimK&feztiT 

[0 0 5 3] 

_t § a m 0^ ^ ' e> m e» ^ & «t e> ic , * » 0^ &c ti « ^ a y a t* m v ^ e> n s 1^ ^ x 

[02] 
[03] 

HI 3 tt, JK^ffclil&Jfc^gP 1 0 0 (C «£ U JliJ^Wfr^ ^tfrMfflS 1 0 5 IZfefflZ ft 
[04] 

04 \t. m&&%.&i 1 0 jet y.5ijDatifeiRj*iWJi&©— ws:^. 

[05] 

0 5d jE#swtasi 1 0K&vmmzfttc.&m\'V7,zwLv>--mi£m-* e 

[06] 
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0 6 (b) it. l/i>'^^?:i®§t§lf^M^^^^5:»MSiM^ 
[07] 

0 7 (a) it. &l<Dm<DWlZ&^Tlfr^<DmftM&tf&fe2nZWZm-t 0 

07 (b) it, mi<Dm<Dmi^n^T, ^(dw&o^kk vimzit&m 
1- z> r ^ t* ^ & *^ & & a* ^ 9 7 & ^ *r o 

[08] 

I 0 3>^>r ^mm 
100 «H^ffif^m#s 

105 «1^0JJMJ^^7^S 

I I 0 mm&fem 
120 \svx*m.mffim 
1 3 0 ^^mais 

1 4 0 jiS/^&^fltJSSP 
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=3 >/ W J^MiCO 7 □ 9 =7 A 



100 



IIIJ*ftJi&fi*R 



110 



120 



130 



140 



105 
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C START ) 



-S200 
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-S220 



S230 




ma 



iyes 

S260 C Em ^) 
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-S280 
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105 
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[04] 

105 
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[05] 
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(b) 

GEN = {a. c. d. e, g} 

KILL= {f.g.h} 

SEO = {(g.c)} 
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mm] 7uir : 7 2*vmi>^ft2>\si?x9<Dm$:mb-t 0 
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